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New 
Turtox Model of 
Bacteria Types 


The seventeen groups of over 100 three- Representative Groups of Bacteria. Rod 
dimensional models have been sculptured forms of various types, with and without 
& ple { Ss ) 

in minute detail on a scale of 15,000 to on spores, and pleomorphic type Variation 


in the intracellular positions of spores is 
also illustrated in this group 
Representative Spirilla and Flagella  Ar- 


Dimensions shown are based on actual 
microscopic studies and measurements ca! 
ried out under the expert supervision of 


rangements. separate group includes 

our bacteriologist. When viewed at a dis- several spirilla and illustrates flagella at 

stance otf 12}; feet, the degree ot magnifica rangements such as the monotric hous. 

tion approximates that of an oil-immersion lophotric hous amphitrichous, and peritrich 
microscopic field at 1000 diameters. ous types 

The various forms shown in colors as the, The brilliant colors selected for differentia 


tion simulate the staining effects of the 


ar h differenti: g are 
ould appear with differential staining a1 Geom Stein, the Stein 


Representative Groups of Cocci. Staphy- the Ziehl-Neelsen Stain, and the Bailey 
lococci, tetrad forms, sarcina packets, strep- Flagella Stain 

tococci, diplococci and coccobacilli. Plaque size is 18% inches by 23 inches 
T'M-300 Bacteria Types, with descriptive and explanatory key.......... $49.00 


Many other models for Botany, Biology, Zoology, Embryology and Human 
Anatomy are illustrated and described on pages 267 to 292 of Turtox Biology 
Catalog No. 62. 
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8200 South Hoyne Avenue, Chicago 20, Illinois 
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WARD'S MICROSCOPE SERVICE 


Proper Maintenance and Repairs 
Add Many Years to the Life of Your 
Student Microscopes 


WARD’S offers a complete maintenance and 
repair service for all microscopes—cleaning, 
adjusting, lubrication, repairs. Protect your in- 
vestment by periodic servicing. Prolong instru- 
ment life, money with Ward’s 4-Point 
Service: 


save 


1. On request, Ward’s will send packing ma- 
terials and labels for shipping microscopes to us. 
You pay only transportation. 


Upon receipt of the microscopes, we exam- 
ine them and send you a detailed estimate of 
recommended work. 


3. When you authorize us to proceed we 
commence work immediately. 


4. The microscopes will be returned to you 
before the specified use date. Service date af- 
fixed to each microscope as handy reminder. 
Permanent service record kept on each instru- 
ment. We suggest regular servicing every 3 to 


years, 


Your microscopes will last longer with proper 
servicing! 


WARD'S Natural Science 


Establishment, Inc. 
P. O. Box 1712—Rochester 3, New York 


el 
fe 


r 


MEMBERSHIP APPLICATION 


NATIONAL ASSOCIATION OF 
BIOLOGY TEACHERS 


Name 


Address 


ear r hecription +o 


THE AMERICAN BIOLOGY TEACHER 


THE AIBS BULLETIN 


For one year (5 issues 


Herman Kranzer, Secretary-Treasurer 
Department of Education, 

Temple University, 

Philadelphia 22, Pennsylvania 


| 

| 

| 


The Double Injected Foetal Pig Is Used in Many 
High Schools to Teach Their Students the | 


it! 

Facts of Mammalian Anatomy at Low Cost. bt 

ar 

th 

The Biolovical Research Products Co. has 1 \ \ vood CoO 

tion offer that will save vou considerable quantities of yout 

sorely needed funds. This offer is the seven- to nine-inch double 

injected foctal pig and the Odlaue@ dissection euide. These handy 

sized little pigs are packed 4 per wide-mouth gallon jar in a con- 

venient-to handle carton that also udes + | p 

lastic bags. Fach carton complete weighs only 14 pounds. This el 

cioht saves Con ide) freiohr, Too p 

tl 

, 

Unit of + specimens........ $ «8.60 p 

a 

3 Units (Dozen specimens) . . : $ 23.00 R 

12 Units (48 specimens)..... $ 92.0 t 

25 Units (100 specimen $184.01 . 

AI] shipn ents are madc¢ pl paid and tl shipping charges be ; 
idded to vour invoice. You eget only one bill and that include 

pigs, the manuals and the: rreight too. 

I 
Phe Odlaug Dissection ual and 7 » 9-inch doub | 
ected foetal pig S the best bu tod 1 he ¢ } 1 | 

| ( and the vein ( cted if \ t 
ALL MATERIAL CARRIES A 100% GUARANTEI | 
{ 
243 West Root Street, Stockyards Station 
Chicago 9, Ill. 
\ complete set of catalogues will be sent to you on request. 


Elementary School Biology via Television 


CHARLES WALCOTT 


Massachusetts Audubon Society, South Great Road, 


1 bat, a snake hatching from 


I he birth of ; 
its egg, a baby pe nursing from its mother, 
bull moose fighting, or the fertilization of 
an egg—these are a few of the natural dramas 
that have been watched by 4th, Sth, and 6th 
grade students in the New England area last 
fall. To see these things the children didn’t 

ive to leave their classroom or desert their 
teacher for all these adventures were part of 


Nature,” an experimental tele- 
program. This series of 30 half-hour 
ms Was produced by the Natural Sci- 
an organization com- 
ran Children’s Museum of Boston, 
1usetts Audubon Society, and “The 

WGHB-TV. Funds were 
member organizations and 
iso by a grant made available to the 
School of Education of Boston University 
the U. S. Office of Education in 

with a study of the educational 
The programs them- 


X] ploring 
ision ) 
prog 
ence Television Project, 
poses 1 of 
tne Ma 
Zi” 
provided by 


ot 
the 
study 


con! tion 
results of the project. 
vere produced under the supervision 
of the Education Department of the Massachu- 
setts Audubon Society. 

[he aim of the project was to teach 
ntary school students the principles of 

Such principles as the flow of energy 
and in the community, evolu- 
and the structure and 


organisms 


organism 
inimal behavior, 
stressed 


television 


were 
Ihe 
single topic, 
both to the 


function of living 


all the programs. 


ns generally dealt with 


each program was related 
followed it. This 


continually 
and 


ones that preceded and 


gave the student a chance to 


the material 


already presented 

thereby get a unified picture of biology. 
[he television teacher was Prof. William H. 

Weston. 


standing. 


\ Harvard professor of many years’ 
he continues to enliven the teac hing 


of biology and to share his enthusiasm with 
young and old alike. By making extensive 
use of live animals and plants, film, special 
art work, carefully designed props, and other 
materials, “Cap” Weston was able to keep 


the children interested in the subject without 
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to gimmicks such as may be found 
on some commercial programs. It would be 
disastrous if the programs were dull, but 
fortunately live material, being unpredictable, 
is never dull; by using it and much other visual 
material, the ‘student’s interest was tightly 
held. 


resorting 


The television program was only a portion 
of the project. The other important part was 
the teaching that went on in the classroom 
both before and after the broadcast, and for 
this reason the success or failure of the project 
rested mainly on the classroom teacher. It was 
her job to prepare her class before each tele- 
vised lesson and to follow up afterward. 

To aid her in this, a detailed Teacher’s 
Guide was prepared. This is an 140-page 
illustrated booklet that contains a summary 
of the background material on each topic 
and is designed for the teacher not familiar 
with biology. It also contains a summary of 
the television program itself, a series of ques- 
tions for class discussion, a list of the important 
words used in the lesson, and two book 
and another for the 
who is 


new 
lists—one for the teacher 
student. By using this ¢ Guide a teacher 
completely unfamiliar with biology can effec- 
tively prepare the class for the television les- 
son and also follow up. But the follow-up 
does not end with a class discussion of the 
program. The Teacher’s Guide also suggests 
simple projects for the student and gives 
complete instructions on how to do them. In 
addition, for use by the student, we have 
prepared “Student Guides.” These are four- 
page leaflets describing simple projects easily 
performed with equipment available around 
any house. It is our hope that, for a student 
in a class severely limited in the time available 
for science instruction, the project sheets may 
his understanding of the material, 
he himself may demon- 


increase 
showing him how 
strate the principles discussed on television. 

All this preparation required a great deal 
of work by many people. The production and 
broadcast of the television program alone 
required the services of 23 people at WGBH- 


> 
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TV. The Teacher’s Guide was prepared by 
a committee of Audubon teachers and edited 
by Drs. Drury, Meverriecks, Weston, and 
Walcott. The Student Guides were written 
and the experiments designed and tested by 
Mrs. P. J. Darlington; the illustrations and 
layout were by Polly Shakespeare. I was the 
producer of the Television Program and 
Edmund Cabot was the Assistant Producer. 
[he art was done by our artist, Betty Sears, 
and film was taken by Peter Ourusoff, Ben- 
jamin Walcott, and the rest of the crew. The 
staff of WGBH-TY, 


broadcasted the program. 


Channel 2 in Boston, 


The general sequence of the program topics 
and the concepts to be covered in each were 


outlined last spring by Professor Weston 
working with a group of teachers from the 


Massachusetts Audubon Society teaching 
staff. On Monday of each week. 
Ned, Cap, and I held a production conference 


at which we went over this material and tried 


therefore, 


to determine the most effective way of getting 
it across to our audience. This was not the 
first time that we had considered the problem, 
During the summer we had all been 
busy taking 
portant points, and in the weeks before the 
Monday production meeting we hi id been busy 
obtaining film material from other photog- 
raphers and gathering additional material. On 


how ever. 


film sequences to illustrate im- 


this Monday we went over the concepts to be 
covered, and C: 1p, Ned, with the 
advice of the Audubon teaching staff, decided 
how the material was to be presented, what 


and myself, 


visual material was to be used, what the studio 


Professor Lyman of Harvard, our guest, takes the 
heartbeat of a ground squirrel. 
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Weston 


The star of our show, “Cap” . leans on some 


very handy guinea pigs 


set-up would be, what vocabulary words 


would be used as “super slides” (words to be 
super-imposed over the picture on the TV 
screen), and all the necessary details of the 
rv production Ned took 
which he later turned into the program script. 
afternoon, Betty 


arrived and we ran _ over 


complete no¢ces 
lowards the end of the 
Sears, Our. artist, 
the script with her, suggesting the art work 


that we thought would be. effective and 
profiting OTe: tly by her experience in present- 
ing ideas visually. 

Tuesday was usually spent frantically edit- 
ing film, preparing the tapes of natural sounds, 
finish ung the script, and making arrangements 
to obtain the fossil dinosaur fe Otprints, insects 
in amber, and other objects to be used on 
the television program. At the end of the 
day the finished work print of the film we 
were planning to use was mate hed to the nega- 
tive, and the “= was rushed to a com- 
mercial laboratory to have ; 


lhe unfortunate thing about us! ng 


1 specia television 
print made. 
film is the amount of time required for 
found that taking 


and editing five minutes of film involves the 


adequate preparation. We 


work of one person for three full days. But 
the use of film allowed us to show sO many 
things that would otherwise be unpossible, 
that we didn’t begrudge the time. 

On Wednesday, Cap, Ned, and I went over 
the finished script, making any small changes 
we felt necessary, and then Cap went over 
the film. If the film took more than a few 
minutes he would do his narration then and 
magnetic tape. He usually 


record it on 


( 
4 
= 
\ 


\ 


Betty Sears, our artist, lends much visual pleasure to 
r Exploring Nature Show. 
did t two or three times, and we chose the 


best one of three, 


idded sound from our library of natural sound 


edited it where necessary, 


recordings, and finally synchronized the tape 
to the film. 
On Wednesday afternoon a Cop) of the 


completed script was taken to the TV director, 


Jean Brady at WGBH, and we went over the 
script to see if there were any unusual prob- 
ems. Jean decided how the set should be 


1, discussed the lighting with Kenny 


Anderson, our lighting ‘director, also 


planned the shots for the camera men. 
[hursday was spent gathering materials, 
perhaps beginning work on next a film, 


ind gener: ill athering the props. I Thurs 


day afternoon all the material to be used on 
e ITV. show, including the film, art work, 


nd the necessary items for experiments and 
collected from a multitude 
f different people around the Boston area, 
1S n into the studio where Jean and the 
TV cre worked far into the night arr anging 


lemonstrations 


the set, art work, and other material. 

On Friday began the lengthy task of piec 
ng I] the elements of the program together. 
In the morning we all went over the script, 


vortions of it, and made the final 
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decisions as to how we were going to arrange 
the materials. About noon the set was lit, and 
at 2:15 the crew had arrived, the cameras were 
warmed up and rehearsal could begin. Re- 
hearsal lasted until about 3:45, there was a 
15-minute break for final adjustments of the 
lighting, to repair the damage the racoon had 
done to the scenery, and other last-minute 
details. Promptly at "4:00 p.m. the video tape 
machine was started, and for the next 29 min- 
utes and 25 seconds, with a maximum error 
of 1 second, the program was recorded, 
exacting time limit due to the tight er 
of the New England Educational Television 
Network. Recording the program on video 
tape was a great advantage. In the event of 

major ¢ catastrophe it could always be done 
over. If absolutely necessary, video tape can 
be edited, and best of all, video tape can be 
play ed back an almost unlimited number of 
times, and each time the quality of the picture 
and sound is almost indistinguishable from a 
live telecast. 

By Friday night the tired crew had finished; 
the props and film had been returned to 
headquarters, and then at 7:00 p.m. the pro- 
gram Which was recorded on video tape two 
veeks before was broadcast. This third and 


final broadcast had been preceded by two 


Cap” Weston surrounded by hundreds of people and. 
vast amounts of equipment, 
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morning broadcasts which were used in the 
schools belonging to “The 21” Classroom.” 
The seven o'clock broadcast was viewed by 
the general public, 
parents of those students who watched the 


as well as by the interested 
morning broadcast in school. The weekend 
was then spent filming for future programs 
many things that had 
neglected during the week. 


and doing the been 


As can be imagined, the expense of the 
project was great: the total was near $75,- 
000.00. The question that we kept 
“Does ‘Exploring Nature’ help 


learning of biology at the Sth grade 


asking 
oursely es Was 


in the 


level?” 
[his was the 
Dr. Garry at 
in a year or so he should be able 
As of the moment we can only report 
do know that there are 


same question being asked by 
Boston University, and pre 
sumably 
to tell. 
what we know. We 
over 3,000 copies of the Teacher's Guides 

the hands of elementary school teachers in 
Massachusetts, Connecticut, New Hampshire, 
and Rhode Island. The Student Guides, which 
ivailable to students at our cost, 


have 


were made 
roughly 10¢ for the four 
11,000 paid subscribers so far, and the I\ 
program is broadcast three times on Friday 
by WGBH-TV, Channel 2, in Boston and 
once by WENH, Channel 11, in 

New Hampshire. 


| low 
the project? In response to a questionnaire they 


issues, over 


Durham, 


do the classroom teachers feel about 


are generally most enthusiastic. “They see 
“The children listen atten 
“of great help to 


something 
tively,’ > spellbound,” 
the te: aie’ “classroom richer because of 
“best thing to come into elemen 
tary school science in my memory. 
“ple asing to listen to,’ 
interest,” was “liked by 
conducive to enjoyment and under 
enthusiasm 

other hand, 


“Professor 


experience, 
’ Professor 
’ “holds the 
children,” 


Weston was 
child’s 
“highly 
standing and his 
children.” On the 
have reservations: 
too many 
children’s interest by a 
Probably the encouraging 
about the series come from the children’s own 
letters—the fifth grader who wrote: “We had 
no school today, but I watched the program 
‘birth of a bat’ 


reflects in the 
some teachers 
Weston uses 
long words”: “he tends to lose the 
monotonous style.” 


most comments 


three times. The was swell.” 


What more can we ask? 
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The program, then, seems to have accom- 
As far as we can 
and if 


by their letters, they learned 


plished some of our aims. 
tell, the children found it interesting, 
we can judge | 
great deal. Furthermore, because the television 
programs are recorded on video tape, they will 
be available next year for use here and also 
to other IV stations and school systems jn 


other parts of the country. We would be 


glad to send sample copies of the Student 
Guides, Teacher’s Guides, or a copy of one 
of the video tapes or kinescopes of the TV 
who is interested. It 


programs tO anyone 


would seem that an effort to supplement the 


teaching of elementary school science with 


basic on television is 


What the 


sort of project may be, we cannot assess. But, 


a program of biology 


feasible. long-range effect of this 


in any event, these helpful criticisms guide 


us In preparing future programs. It is fair 


to say that without honest and complete 


cooperation between the television production 
staff and the classroom teachers who use the 


program, this sort of televisiom venture is 


liable to fail. 

Thus, by bringing to life for our young 
audience some fur ndamental principles of sci- 
ence, we feel that we have prepared them to 
understand, to 


better judge, to 


appreciate, and to interpret the 


weigh, to 
knowledge 


they will acquire in the future. 


FAST Journal 


Ihe periodical of the Florida Association 
of Science Teachers is an interesting develop- 
ment showing what state organizations maj do 
in publications concerning mutual problems 
teachers within one 


Assistant | ditor, 


involved with science 
area. NABI 

1). VW oolever, 
fessor Clyde University of 


Florida, a NABI 


Director, is Editor Emeritus. The subscription 


member and 
Sarasota, Florida, is editor. Pro- 
Reed, ampa, 
candidate for Regional 


$2.00, and 


price 1S inquiries concerning it 
should be directed to Managing Fditor, 
Dempsey Thomas, 4850 Lords Avenue, Sara- 


sota, Florida. 
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Biology via Telephone 


W. R. ZEITLER* 
Ohio State University, Columbus 


At last the day arrived when shut-in stu- 
dents could again take part in many regular 
schoo] activities. Frequently the only school 
contact a home-bound student had was the 
visit of the visiting teacher. Through the 
miracle of the telephone the world of these 


were able to 
and activities 
in the 


students was broadened. They 
pate in class discussions 


partic! 
being confined at home or 


while hos- 
pital. 

\l] home-bound or hospitalized cases were 
for home-to-school telephone 
tion. | case was considered in- 
on the bases of age, I. Q., type of 
home situation, and certain ps) cho- 


not ited the 


ach 


tri 
nstrud¢ 


lividually 


factors. 
Although 


seare to be 


need for 
consensus of 


there was a great 
done, it was the 
who have worked with the 
the minimum mental ability 
vears with a fourth grade 
level was the lowest level for 
benefit from the program. A 
inimum I. Q. of 90 was suggested. There 
ises of successful teaching below this 
ut they were not frequent. The pro- 
ral orked successfully with students who 
erebral_ palsy, fractures, muscular dys- 
tuberculosis, and cardiac cases. 
felt that if a student had the 
and can operate the telephone 
talk, read, and write, he 
the program. Other 
influenced the selection of a 
the advice of the physician, the 
ration of the parents, and recommenda- 


rion of 


those 
that 
ninc 


opinion of 


eve 
icnievemecnt 
the maximum 


Lit 4 


trop! polio, 
venerally 
tch, if he can see, 
could participate in 
factors that 
child ere 


the school guidance counselor. 


the school-to-home 
instruction began, 


rientation of 


Before program of 


telephone { there was a com- 
all those involved. This 
activity had a great influence upon the success 
of the Each individual involved 


program. 
ny way in the program must be aware of its 


piece ( 


operation. This necessitated the cooperation 
and understanding of the child, his parents, 
"The author formerly taught at Parma High School, 
Part 1, ( 


the director, the teacher, and the 


teacher. 


visiting 


After a child was selected for the program, 
he was acquainted with the possibilities and 
limitations of telephone instruction. He was 
told that he would not merely be a listener 
but that he would be a participant in the class. 
He was to be responsible for discussion, for 
questions, and for giving reports. These ac- 
tivities gave him a sense of personal contact 
with the other members of the class. The 
students were instructed in the proper use of 
the equipment and the procedure to follow 
in case it did not operate properly. 

sefore instruction began the student was 
made aware of the type of instruction he was 
to receive. He knew how the tests could be 
given, the type of tests that would be used, 
and the supplies and equipment that were 
needed. A textbook was furnished him to 
follow in class. It frequently helped a student 
if he had a list of assignments. If laboratory 
work was to be given, he needed instruction 
on the procedure and methods necessary for 
him to participate. The telephone student was 
aware of the method of receiving and re- 
turning materials. 

Che initial orientation of the telephone 
student was completed with his visit to the 
classroom and/or the laboratory. In this way 
he was for the 
class. A photo of the class and/or the labora- 
tory was made for the telephone student. He 
was able to refer to it when some mention 
was made of a section of the room. The areas 
of the identified by numbers 
on the photo. 


given a_ basis visualizing 


rooms were 


A photo of his classmates was made also 
and their names were put on this photo. This 
was another way of bringing the telephone 
student in closer relation with the class. 

[he cooperation of the parents was vital 
to the success of the program. If the child 
was to benefit from the teaching, his parents 
must provide an environment that was con- 
ducive to study and learning. The operation 


( 
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of the program was explained to the parents 
first. It was most necessary to explain their 
importance to the success of the program. 
[he parents knew what procedures would 
be followed and what was expected of their 
child. If 


in the procedure was 
necessary. it was discussed with them before 


change 
it was made 

I he preparation of the teacher for school 

teaching was First, the 

was acquainted with the equipment, 


to-home extensive. 


t 


eacnel 


ition, limitations, and possibilities. 


S Opel 


> +} 
Representatives of the 


telephone company 


were extremely elptul with this matter. The 
familiar with the child, his 


disabilities, 


teacher became 


home 


situation. abilities, and 
interests, and school record. It was very help 
ful for 


child and 


the teacher to visit the home of the 


meet the child and his parents. 
Rapport was estal lished in this manner. 
Some schools have a director for school-to 
home telephone instruction. [This person acts 
between the home and school. 


He frequently takes care of the administrative 


as a liaison 


details of the program. 

he visiting teacher worked very closely 
with the teacher of the class. He knew what 
the assignments were, what was required, and 
the types of tests that would be given. He 
of everything that the 


was given 
class teacher sent to the telephone students. 


( Ops 


He served as 


the class teacher. 


the regular home contact for 
The visiting teacher was 


also responsible fol administering the tests 


ind explaining the work that the student may 


want exp uned further. 
J 
i 


Che class with which the telephone students 
worked was informed and its cooperation 
was secured. The members of the class took 
responsibility for some of the details to make 


the program more effective. ‘The class genet 
ally welcomed the opportunity to help some 
one less fortunate than they. During the first 
class each member spoke to the telephone 
students and gave his name so he could be 
identified on the photo. \ photo of the 
telephone students was taken and showed to 
the class 


between the class and the telephone students. 


[his he ped to give a closer relation 


Teaching biology by telephone presented 
an opportunity for development of new 
methods and techmiques. As time progressed 
some were developed, others modified, and 
[his gave a fresh approach 


some disc irde d 
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to teaching and generally 
\ list of 
telephone students at the beginning of each 


improved it. 
assignments was given to the 


grading period. ‘The assignments were col- 
ected weekly from the telephone students, 
checked, and returned. 

Ihe basic method of instruction was Jec- 
ture. However there were periods of class 
discussions, questions and answers, and reports. 
The method 


sented and provided a variety for the class. 


varied with the material pre- 


The discussions were based upon the daily 
assignments. The reports came from selected 
books, magazines, and newspapers. 

After attendance was checked, the class 


work began. When there was board work 


a member of the class described what was 


written or drawn on the board. Questions 


were asked frequently during the lecture. 


[his tended to bring the telephone students 
into closer contact with the class. 


During the discussions reports the 


class gathered around the desk where the 


phones were. [he telephone students were 


responsible for discussions and reports the 
same as the other members of the class. The 


class tended to come into closer contact with 


the telephone students during the periods 


of free discussions in which evervone 


participated. 


Since lecture material frequentl Was not 


in the te Xt, the telephone students were asked 


if they got the notes, and if they understood 


the material. Examples used during the lec 


ture were of objects with which the telephone 


students would be familiar. Instead of trving 


to describe something that may be in the 
classroom, a drawing was used. There were 
frequent reviews of lecture material. This 


was the most pl ictical method of determin 
ing whether the tele phone students understood 
the material. 


Biology via telephone required extensive 


[he greatest limitation of 


use of visual aids 
the telephone students was their inability to 
see what was being done in the class room. 
Visual aids were used to reinforce the lectures 


and laboratory work. The material was some 


what meaningless without them. The visual 
aids that were used consisted of actual 


eX umples, photos, movies, slides, and drawings 
Some of these were sent to the students 
The drawings were made by observing the 


actual object whenever possible. If the draw 


| 
| 
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ing was of cells, the slide of the cells was 
used model. Every attempt was made to 


be accurate. Colors were used as much as 


possible on the drawings. 


Photos Many photos 
ere taken of the same objects as the draw- 


were used extensively. 


ngs. [hese photos were numbered in the 
came manner as the drawings. 

ittention was required when movies 
movies were pre- 
Notes were taken 


speci 
yerc used in class. Lhe 
iewed before class time. 
ipon the important points of the film, and 


is noted when the commentator was not 


speaking. Before the film was shown a brief 
summary of the film was given. This con- 
sisted of a general outline of the ideas, prin- 


ciples and facts that would be presented, the 
shown and. other 
film more mean- 


res that would be 


facts that would make the 


The telephones were placed so the sound 


ff the film could be heard. As the film was 
iwn the voice of the commentator was 
eard by the telephone students. When there 
vas no voice the pictures on the screen were 


lescribed and any other information § that 


iy be necessary Was given. 


When models were used in class, drawings 
r the vere sent to the students. Illustra- 
t would put on the board during 


ture were made on paper and sent 


so. Lhe same procedure was followed when 


cere used. 
[he most difficult but interesting part of 
ephone biology was the laboratory work. 
[he type of disability the student had 
nfluenced the extent of participation of each 
telephone student. If the student had coordi 


vation of the hands, he probably could par 


ticipate fully. However, changes for the type 
of disability were made. This was determined 
by the teacher before the actual teaching 
bega 

The organization of the laboratory work 

iS 1 first step in giving meaningful exer- 
cises. Lhe laboratory exercises for the year 
ere planned at the beginning of the term. 
\ laboratory direction sheet was printed list- 
ng the objectives, the equipment, the pro 
edure, and space for the conclusions. Space 


is given for sketches if they were needed. 


[he exercises for the first semester consisted 


asically of microscope work. The work of 
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the second semester consisted largely of dis- 
section. 

Che first laboratory exercise was to : acquaint 
all students with the laboratory and laboratory 
rules, and regulations. The photos of the 
laboratory were used by the telephone stu- 


dents. Although they were not going to 
attend laboratory during the year, it was 
desired that they should know what the 


laboratory was like. 

[he second exercise was on the microscope. 
\ photo of the student microscope was taken 
and sent to the telephone students. The parts 
that they were to know were numbered. Since 
microscopes could not be sent to the students, 
the photo was the only method to acquaint 
the telephone students with the instruments. 
Ihe students listened while the rest of the 
class learned the procedure for focusing. 
There was no method for instructing the 
telephone student proper procedure for 
focusing. As a part was mentioned, its num- 
ber was found on the photo that the telephone 
students had. 

\s the members of the class worked, photos 
were discussed with the telephone students 
and their questions were answered. They 
named the numbered parts. Parts or sections 
that were not numbered were also discussed 
or described. The major difference between 
the work of the telephone student and the 
rest of the class was that the regular class 
made and focused the slides on the micro- 
scope. The telephone students saw that same 
thing as the regular class and were responsible 
for the same material. Frequently the class 
found the photos of great help in its work. 

Photos were made of slides of various types 
of alga cells, monocot, and dicot stems, leaves, 
roots and cells in mitotic division, 
Protozoa, sponges, flatworms, and round- 
worms, and insects. There were twenty photos 
in the 


flowers, 


series. 

As the year progressed the telephone stu- 
dents given greater responsibility for 
finding the numbered parts on the photos. 
More discussion of the slides in gener al was 
held. Systems, relationship between cellular 
structure and functions, and the relationship 
among the various types of plant and animal 
cells were the major topics for discussion 
during the laboratory. The telephone student 
kept the photos until the end of’ the term. 


were 
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This permitted a quick review of material 
previously studied. 

Arrangements were made for the telephone 
dissection with the class. Of 
homes. 


students to do 
course they would do this in their 
Rather detailed instructions were written for 
students. An explanation of the pro- 
was given during a home visit. The 


these 

cedure 
students were informed of the material that 
they were provide. lo reinforce this an 
explanation of the complete procedure was 
ephone and all questions answ ered. 


given by te 
Specimens were put into individual containers 
students. They 
drawings of the ani 


and sent to the received 
dissecting instruments, ¢ 
mals, and instruction sheets. [here were many 
opportunities for the telephone students to 
ask questions about procedures before they 
When they were ready 


drawing 


were ready to dissect. 
their work, they had a 


to begin 
and interior of the ani 


showing the exterior 
mal. The drawing has lines marked on it 
show ing the places to cut. 

[he greatest problem for the telephone 
student was finding the correct places to 
cut. Locations were given in terms of ventral, 
dorsal, € lateral, and median. 
Che drawings helped overcome this also. ‘This 
prob lem solved itself with practice. After the 


it was an easy task to find 


posterior, anterior, 


animal was opened, | 
the internal structures. Numbered fi: ags 
used to identify the parts. 

The instructor talked with the telephone 
students at leneth. He followed the students 
as they dissected and answered questions as 


were 


arose. This attention was given to 
each structure or area that the students were 
to find. In a short time the telephone students 
were dissecting as rapidly as the others, and 


the need 


the quality of dissection was excellent. 

When the students had completed their 
dissections, they returned the animals to school 
it was checked, the visit- 
ing teacher point out the mistakes 
on an animal that was properly 
there were few mistakes in dis- 


for checking. 
would 
dissected. 
However, 
section. 
The class in the laboratory 
from hearing the description of location given 
to the telephone students. The time that was 
given to the class in the laboratory was 
about three quarters of the period and the 
telephone students required about one-quarter 
of the period. In a short time the telephone 


benefitted 
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students were dissecting as rapidly as the 
others in the class. 

[he adjustment that was required in the 
teaching time during labor atory Was minor 
after the telephone students were accustomed 
to this type of work. The telephone students 
progressed as rapidly and were able to do the 
same quality of work as the others in the 
class. 

When the telephone students began class, 
it was determined that they would be respon- 
sible for the basic work and 


same testing 


program as any member of the regular class, 


[he testing program consisted of daily 
quizzes, chapter tests, unit tests, and labora 
tory practical tests. Of necessity the telephone 
students were put on the honor system for 
some of the tests. 


Daily 


given at the 


quizzes consisted of five questions 


beginning of each class period. 
The class Wrote the answers, 


After 


graded, the grades were recorded. The tele 


and they were 
corrected in class. the papers were 
phone students corrected their own papers 
and reported their scores. 


While the 


and unit tests, the telephone was disconnected. 


class was taking the chapter 
Ihe telephone students were given these tests 
by the visiting teacher during his week ly visit. 
[hese tests consisted of essa\ questions which 
did not lend themselves to administration 
over the telephone. 

Ihe laboratory practical tests were adminis- 
tered laboratory 


during the period. [he 


questions consisted identification of struc- 
tures and cells, comparison of structures, and 
their arrangement. The telephone students 
were asked questions that could be answered 
by study of the photos. L his type of test 
was easy to administer. 

When the students were dissecting, 
were identification of 


The telephone students marked the structures 


quizzes 
01 iven on structures. 
with pin flags and sent the animal to school 
visiting teacher took a 
animal and pointed out 
[his procedure was not needed 


for checking. Ihe 
properly dissected 
the errors. 
after the second animal was dissected. 

Ihe measurement of the success of the 
entire program of telephone teaching was 


results. These results 
were compared favorably with the 
of the regular classes. L ack of time prevented 


further testing to obtain a accurate 


based upon the test 


results 


More 


| 
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result. The students who participated in the 
program felt that they gained a great deal 
from this type of program. 

Although no program could take the place 
attendance, the school-to- 
home made it possible for the 
shut-in students to be 1 part of the group 
again. He had some sense of being a part of 
the class and that he belonged. He had the 
experience of participation in class activities, 


of regular class 


teleph« ne 


although it was limited. 
There modifications that could 
rave been made in the method of presentation, 


are some 


but experience was necessary to 
teacher aware of these. 
served the purpose adequately, however. The 
same type of work that the regular class did 
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make a 
The basic concepts 


was expected of the telephone students. They 
were required to do the same ty pe of labora- 


tory work as the others in the class. Projects 


were required of them also. 

The program as a whole was a success; 
however it could not take the place of being 
in school. It served only as a_ substitute 
measure until the child could return to the 


classroom. 


On Using Life Magazine’s: Darwin’s World of 
Nature 


JACK FISHLEDER 
West High School, Phoenix, Arizona 


6) use of the series of articles on “Dar- 
vins World of Nature” in LIFE magazine 
iy be of interest to some of you. As each 
issue comes to the newstands, my students 
bring in copies of the magazine for extra 
credit. From five classes in biology about 


forty copies are brought in. Student dispensers 
discarding the rest of the 
is then given, in each 


restaple the article, 


iwazine. Class time 


class, to reading, or at least looking over the 
iterial, and answering questions on teacher- 


levised g ruide sheets. 
\ sampling of the guide sheet on the Jan- 
uary 26, 1959, issue included such questions as: 
What is meant by “archaic fauna’? 


b. What example of the 


“evolutionary 


Figure 1. Bulletin board arrangement. 


principle of convergence” is given in 
the article? 

c. If Darwin made mistakes, does that 
mean the theory of evolution was 
wrong? Explain. 


d. Among the mammals, which group 
was more successful than others? 


What is meant, “more suc- 
cessful’? 

e. How did the huge size of the “car- 
nivorous birds” act as a disadvantage 
to them? 

f. Did only the ferocious animals sur- 
vive? Illustrate. 

g. What is so important about the five 
tons of bones recently found in Argen- 
tina? 

h. Why did Darwin not mention dino- 
saurs in his w ritings? 

i. What reason did Darwin give for 
difficulty of explaining the rise of 
mammals? 


here, by 


j. From your reading and discussion on 
this topic, what do you think might 
be some of the changes in structure 
of man which may occur in millions 
of years ahead? 

Meanwhile the bulletin board has been ar- 
ranged with the kind of display illustrated in 
Vigure 1. The pages of the magazine have 
been mounted and trimmed by a student in 
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2. Students using LIFE in the biology class. 


Figure 


our Visual Aids Department. [he titles also 
have been done by a student in that depart- 
ment. The articles easily lend themselves to 
all kinds of interesting arrangements. 

Fach class set of these articles will be saved 
for use by next year’s classes and in future 
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school Vears. If LIFE editors repeat W hat they 
have done in the past, supplementary film- 
strips will be issucc 

During this school year, I have been able 
to make up full sets and to devise guide 
questions for 


“The Fantastic Galapagos,” Sept. 1958 

“Rainbow Realm of 
Nov. 3. 1958 

“Strange Creatures of a Lost 
Jan. 26, 1959 

“The Animal Heirs of Ages Past,”’ March 
26, 1959 


[Tropical Insects,’ 


\\ orld.” 


1 do not mean to imply that this is an origi 
nal approach, but it is one that I have found to 
kind of 
material is an important 
| In its own way, it helps 
to remind students that the principle of evolu- 


be worth the time and effort. 
“free” classroom 

part of my course. 
tion is the basic foundation of a modern bi 


ology course. 


Teaching Genetics with a Flannel Board 


EDNA MAKI 


KNISKERN 


Buzzard Laboratory School, Eastern Illinois University, Charleston, Illinois 


[he flannel board has long been a favorite 
teaching aid of teachers in the primary grades, 
and for the most part, its use has been limited 
to very young pupils. I have, however, found 
it to be invaluable in the teaching of genetics 
in high school and even in beginning biology 
classes in college 

Flannel boards can be purchased, or easily 
constructed by cov ering a piece of masonite 
or similar material of the desired size with 
ordinary flannel. Figures cut out of a special 
flock-backed paper will adhere to the flannel 
covered surface when applied with a slight 


amount of pressure. Other materials, such as 
construction paper and various fabrics, will 
also adhere readily. 
| have prepared several sets of figures which 

I use in teaching genetics. A few of these are 
listed below 

Monohybrid cross between a black and 

white guinea pig 

Viendel’s experiment with seed color in 

peas 

Incomplet« dominance in color in Short 


horn cattle 


| 
BB b b 
B iB > Wb | GAMETES 
& ah 
N 
Bt Bb 
Bit METES 
BB Bt Bt b t | 
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In each case, the cut-outs of the plants or 
animals involved in the problem are colored 
appropriately, and in this way they illustrate 
vividly what is meant by the term phenotype. 
Under each figure can be placed the proper 
symbol to illustrate the genotype. 
course, can mean what it is 
agreed to have them mean, and various authors 
and teachers use different systems. In my 
classes. | use the system wherein the dominant 
hereditary trait, or its gene, is represented by 
the < pitalized first letter of the word that 
designates that trait, as B for black, dominant; 
and that same letter uncapitalized, is used for 
as b for white, re- 


Symbols, of 


the recessive allelomorph, 
CeSSIVCE 

For each set of figures, therefore, I have 
prepared a group of squares of paper, some 
of which are marked with the capital letter 
of the dominant trait which is to be illustrated 
nd others with the uncapitalized letter to 
recessive trait. In the case of 
incomplete dominance, or blending, I find it 
works well to use the initial letter of cach of 
being considered since neither is 
dominant, as R for red and W for white in 
e case of color in Shorthorn cattle. 


designate the 


tii traits 


o show how the cut-outs may be used, 
let consider the monohybrid cross between 
1 pure white guinea pig. As 
‘pure line”’ is being explained, 
the teacher can place two cut-outs upon the 


pure black and 


flannel board, one of a black guinea pig, and 
one of a white gi nea pig. Under the black 
one should then be placed two capital B’s with 
the margins and under the white 
guinea pig should be placed two lower case 
b's, also with margins touching. These letters 

ould designate the genotype of each of the 
inimals. A label, Parents, or P,, should be 


placed near the figures. From the accompany- 
ing photograph, it can easily be discerned how 
the problem can be complet ed with the use of 
the rest a the figures and labels whch make 
up the “set.” : 

My experience has been that talking through 
with the use of the cut-out figures 
flannel board, has made the use of 
clear to many students who have 
otherwise had difficulty in grasping the con- 
cept Furthermore, permitting the student to 
think through a problem as he manipulates 
“turned on the 


a prov 
on. the 


SVmbDoIs 


he figures himself has often 
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light” as far as the understanding of genetics 
is concerned. 


Future Scientists of America 


The NSTA has created a new organization 
known as Future Scientists of America (FSA). 
This project will function as an extracurricular 
student activity, and membership in FSA is 
open to all secondary schools throughout the 
United States. FSA seeks to cooperate with 
all existing youth programs such as State 
Junior Academies of Science, Talent Searches, 
Summer Institutes for students, and similar 
endeavors. FSA will be unique in that it is 
the only science youth group administered 
and designed by science teachers and science 
educators. It will operate in sending pertinent 
materials to local chapters. 

Che Quarterly Newsletter, The FSA Cen- 
will be a publication of the group. 
Also under their project will be the publica- 
tion of a series of paperback books under the 
general title of “Vistas of Science.” 


trifuge, 


The currently operating program of Sci- 
Awards for students will 
a part of the FSA program. Mr. 
William P. Ladson, formerly science depart- 
at Groveton High School, Fair- 


ence Achievement 


become 


ment head 
fax County, be director of 


vouth activities under this program. 


Virginia, will 


Rhode Island Plans Oceanarium 


A combination aquarium, marine-land, and 
\Museum-of-the-Sea, will open in 1961 in the 
Narragansett Bay near 
proposed construction 


west shore area of 
Saunderstown. The 
and opening of this new Rhode Island attrac- 
tion was announced by the recently formed 
Rhode Island Oceanarium, Inc., a nonprofit 
organization interested in the development 


Rhode 


its serious side, 


of the state’s natural resources. The 
Island Oceanarium will have 
for included in its plans is a research labora- 
tory for the use of students and marine 


biologists. 


~ 


A Picture File of Student Projects in Biology 


B. JOHN SYROCKI and CHARLES S. THOMAS 
State University College of Education, Brockport, New York 


Although there are a number of ways to 
help students with their selection of projects, 
the use of a picture file of student activities 
may be your answer. Students respond fav- 
orably to worki 1g On projects that are cor 
related with classroom lecture-demonstrations. 
Implications of the findings of recent research 
Whitaker 


rs do deserve straightforward sug 


in science education by suggest 
that teache 


estions in ispects of science teaching with 


added incentives to try out such recommenda 
tions. Busy students too need such concrete 
help as will assist them to participate actively 
in the instruction. 

Anselm? defines a project as a useful student 


activity for purposes of attaining a definite 


objective. The need arises when students find 
it necessary 
demonstrate grap ically and/or portray graph 


ically some spect of the technical knowledge 


in their class participation to 


that they have gained. This knowledge may 


be considered in portant enough to relate it 


to others. 


Correlating Projects with 
Classroom Instruction 


Projects as supplements to the actual class 


instruction have always intrigued stu 


room 


dents as well as teachers. Projects which are 
directly corre lated with the sequence ot COpics 


covered in class study lend both continuity 
: 


and stimulation to classroom activity. It 1s 
by doing special projects that students get 


an opportunity to display their manipulative 


s and become acquainted with the use of 


materials. equipment, and possibly tools. 


Projects are selected only after careful 


teacher-pupil planning. The class benefits 


from a particular project by the visual inter 


pretation of the concepts involved. Lhe 

Whitaker, Prevo, “Implications of the Findings of 
Recent Re Cal » 0 idary School SCICNC’ | 1uca 
tion.” Sche 1 Mathemat Vol. LVIII, 
No. 514, November, 1958, pp. 619-623 

Anselm, Brother | Making Projects Serve Our 
Individual Need ] Scien Teacher, Vol. XXII, 
No. §. October ) 30) 


student who engages in the project benefits 


from the first-hand experience, for concepts 


need to be clearly conceived in carrying out 


the proyect. 


Students also enyoy the status that their 


project may Give them. [ nique ways of pre- 


senting facts, results of committee findings, 


possible motivation 


summary points, and 


toward a new area of study can result from 


interesting student activities. 


The Picture File of Activities 


Students may respond most favorably to 


the suggestion of projects in relation to cur- 


rent classroom instruction. However, some 
students will find themselves in need of con- 


crete help as to what can actually be done. 


Students may not be aware of the actual 


techniques of organizing a display, but are 


still most anxious to get started. “They need 


to be oriented as to the possibilities in using 


the bulletin board, models (clay, plastic, plas- 
ter), dioramas, exhibits, charts, and mockups. 


Perhaps this is where the picture file of ac 


tivities related to the instruction c mtemplated 
mav be most helpful. 


file consists of photographs of 
| Shay 


exhibits, and 


Lhe picture 


student activities—their charts, 


other evidences of their participation. Students 
can gain good hints as to what can be done. 
IL he ‘picture file elps to orient students as to 
the type of techniques that may be used in 
found that 


presenting the project. It was 
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students generally improve and improvise 
on existing techniques rather than just accept 


ley see in the picture file. 


Snapping the Pictures 


\ mm. camera with flash attachment 
can be used to take the pictures. The 35 mm. 
size offers economy and ease of operation 
ind | usually provide sufficient sharpness 
to produce good § x enlargements. Slow, 

nk ined films should be used since it is 
often necessary to come close to the objects to 
ye photog! iphed. Using slow films makes it 
possible to control the amount of light entering 
era by having the opportunity to 

re te the lens opening. Films used may 
nclude a) Kodak Panatomic X, used at an 
1SA g of 50, and developed in Microdol 
t 68°F. for 11 minutes, and (b) Adox 14, 


ASA rating of 40, and developed 
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in Rodinal used in the dilution of 1 part 
developer to 100 parts of water at 68°F. for 
15 minutes. 

In taking the pictures with flash bulbs it 
is usually best to take the picture at a slight 
angle as shown in Figure 2. This is especially 
true when trying to avoid reflections from 
smooth, shiny surfaces. 

It is true that the photograph will appear 
as though taken from one side. This may be 
corrected during the enlarging process. The 
enlarging easel may be tilted sufficiently to 
counteract the unequal proportion of both 
sides of the photograph. The finished photo- 
graphs will appear without major signs of 
distortion. Some pictures, even though taken 
at a slight angle, may be perfectly satisfactory. 


Preparing the Photographs 


Sheets of 8 x 10 single weight, Kodabromide 
-3 and F-4 enlarging paper are cut crosswise 
so that each sheet will yield two pieces 5 x 8 
inches. The picture size of each enlargement 
will actually be 44% x 6% inches on 5 x 8 
paper. In making the enlargement, make sure 
that the picture is to the right of the 5 x 8 
so that part of the unexposed paper is to the 
left as you view the picture. 

Note now that the photograph has a clear 
area of 144 inches at one end. Holes are 
punched in the clear area to allow the photo- 
graphs to be inserted into a looseleaf notebook. 


Photographs from Colored Slides 


Pictures can also be made of. slides of 
activities taken in color. Colored slides are 
projected on a piece of white cardboard 24 
x 28 inches. Set up the camera and projector 
as shown in Figure 4. Be sure that the card- 
board has a flat, matte surface, otherwise there 
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will be too much glare from its surface. The 
camera is set up on a tripod. This will not 
only steady your camera but will keep the 
camera in proper position for the next picture. 
In this way you can take pictures in a matter 
of moments. 

[he camera is set up slightly to one side 
of the slide projector. Use a projector with 
a 500-watt bulb and fill the screen about two- 
thirds full of picture. The camera is about 
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Figure 4 
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four feet away from the screen. Using Pana- 
tomic X, expose 1/10th of a second at a lens 
opening of £/5.6, or at 1/5th of a second at 
f/8. Using Adox 14, expose at 1/10th of a 
second at f/5, or 1/5th of a second at f/7, 
[he exposure recommendation assumes that 
no additional source of light falls on the screen, 
Should the colored slide be slig itly under- 
exposed, recheck the brightness of your pic- 
ture on the screen to set the lens properly, 
Use the reflected light method by holding 
your exposure meter 18 inches way from 
the screen and at the same angle that your 
camera will take the picture. 


Leukemia 


\ chemical that has prolonged the lives of 
leukemic mice by 150 per cent was described 
by Dr. Koert Gerzon, research chemist of Eli 
Lilly and Company, Indianapolis, Ind. Leuke- 
mia is a disease involving the uncontrolled 
multiplication of the white blood cells. The 
chemical is diepoxybipiperidyl, and its ef- 
fectiveness against chronic mouse leukemia 1S 


about ten times as great as that of diepoxy- 
piperazine, a related compound synthesized at 
the Lilly 


chemist said. He added, however, that there 


Laboratories three years ago, the 


are indications that the new drug may be more 
toxic to mice. 

Clinical trials of the parent ce mpound at 
the Sloan-Kettering Institute for Cancer Re- 
search in New York City have detnonstrated 
that it can temporarily improve the condition 
of chronic leukemia patients. Clinical trials 
of the new compound are now under way. 


AIBS Visiting Lectureship Program 


The AIBS has announced a renewal of two 
of its programs which make available biolo- 
gists for travel to secondary school and college 
Detailed 
available lecturers in the college program are 
available from Mrs. Mary Louise Blakely, 
AIBS, 2000 P Street, N.W., Washington 6, 
D.C. Announcements of the high school pro- 
ram are available from Miss Gloria Crocker 


campuses. announcements of the 


at the same address. There is no cost to the 
schools involved. 


|_| 
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X-Radiography of Marine Animals 


ut DAVID W. ENGEL, Duke Marine Laboratory, Beaufort, North Carolina 


radiographs shown with this article 
Picker 


were taken with a 50 K.V. X-Ray 
machine. The one feature which makes this 

partic machine different from the con- 
ventional x-ray unit as used in hospitals is its 
ibility to produce soft x-rays. [he window 

Is nt iachine is made of beryllium which 
" O the passage of soft x-rays through it. 
é ft x-rays are selective for atomic num- 

ber, thus allowing radiographs to be made of 

ects such as leaves and small inverte- 

radiographs which have the black 

vac ound were taken directly on Kodak, 

irging paper. Lhe radiographs of 

d nd other dense subjects required a 
olt of 160 volts and 10 milliamperes. 

¢ [hu ind less dense objects such as the 
quired 110 volts and 10 milliamperes. 

( posure time varied with the specimen, 


werage time was one and a half 


The radiographs which are on the white 


background were taken on sheet film and 


then enlarged. The voltages used with the 


sheet film are the same as used with the 


paper. 
seven seconds. The negative was then enlarged 


[he average exposure time drops to 


using the standard enlarging techniques. 
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Lhe technique 


as outlined above may be 
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vividly, 


ivinge the students the 
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pportunity 


modified for use with a therapeutic or dental 
x-ray unit. The x-ray pictures which one is 
able to make would be useful as an extension 


for classroom 


the spiral of the mollusk shell shows very 


instruction. As one can see. 


to see structure without the destruction of the 


original specimen. 


BIOLOGY IN THE NEWS 


BROTHER H. CHARLES, F.S.C. 
St. Mary's College, Winona, Minnesota 


HOW TO CAMP COLD AND STAY 
WARM, Gerry Cunningham and Ted Dut 
ton, Sports Afield, November 1960, pp. 52 

55, 94-97. 


[his article is of special interest for all those 
who want to know more about survival in 


VOeCSTIONS 


the cold. It is filled with practical su 
as to conduct as well as to what to bring along 


on a trip, what clothes to wear, and how to 


wear them. 


THEY'LL NEVER TAME THE EVER 
GLADES, John Bird, Saturday Evening 
Post, November 5. 1960, pp- 40-41, 83-86, 
[he Everglades National Park offers an en 

tirely different kind of experience to its vis 

itors. Lhe artic le describes a few of the Park’s 
primitive beauty spots as well as a few of the 


dangers which attend the too venturesome. 


HOW FREI 
Peters, R 
101-103. 


IS YOUR DOCTOR, William 
Octobe 


1DOOR. SS-61. 


1960, pp. 


Ameri 


e to the medical profession in gen 


\ discussion of the attitudes of the 


can peop 


eral and to the family physician in particular. 


This and the tollowin: 


reference to the more 


extensive article in Harper's will furnish imple 


material for extensive discussions on the sub 


ject of American medicine. 


PHI CRISIS IN AMERICAN MEDICINE, 


Harper's 


This spec! sur 


Ocrobe 
plement includes 
ticles written by both medical men and lay 


1960, pp. 121-16 


eioht ar 
authors. It is for yvour better students 


AND DEADLY WEAP 


YOUR CHILD 
ONS, Martin | 
1960, pp. 48-49, 104-105 


Crross, Ri dbook, 


Who ts responsible fol 


most of the tragic 


| low 


tragedies be avoided? This short article could 


incidents involving @uns- could such 


set off lively discussion on the problem 


CAN JUNIOR FOOTBALI 


HURT YOUR 


7 
p 
4 
1) 
a 
— 
€ 
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Good House October 1960, 


3. 166-175. 


keeping, 


\ arents justified in Opposing games for 
( which involve severe bodily 
cont his article gives some convincing 
rot nts. It could stimulate some efforts to 
pro better means for protection in such 
HYPNOSIS IS) STILL DANGEROUS, 
David, Good Housekeeping, October 
pp. 86-87, 175-179. 
H S 1 method of treatment, is being 


increasing number of phy sicians. 


ticle discusses what good results can be 


expected from its use; when it can be used 
nd the results of unwise use. 

ALASKA BROWN BEAR, Jack O' 

( Outdoo Life. October 1960. pp. 


BIOLOGY IN 


rHE News 549 
An interesting account of the life history, 

habits and antics of the Alaskan brown bear, 

America’s most highly prized big game tophy. 

STRANGE BIRDS THAT CANNOT FELY, 
Life, October 10, 1960, pp. 104-111. 


\ series of paintings by Guy Tudor of 
famous birds, most of which are still alive on 
some part of our globe. You will want at least 
two copies of these wonderful pictures for 
your bulletin board file. 


END CHILD LABOR NOW! A. E. 
Good Housekeeping, November 
62-63, 182-188. 


Farrell, 
1960, pp- 


One of the problems of migrant labor is 
how to provide for the healthy development 
of children. This article gr aphically describes 
conditions migrant workers’ children 
Young thinking might aid in 
solving this problem. 


some 


have to endure. 


AAAS Cooperative Committee 
Fall Meeting 


\\ neton, D. C. was the site of the re 
ines of the AAAS ( ooperative Com 
following, in digest form, is a 


pl rocedings of the Committee. 


R t studies of the Division of Chemical 


Kd n indicate the work of chemistry in 


small colleges produces a_ real 


tudent’s later aspirations to continue 


evel, research work in chemistry. 
ical Bond Approach Committec 
ead in its establishment of its new 
pproach. The 
' will be used in 80 different 


ls during 


program produced 


this school vear. 


AAAS erant for 


it] probably be a 


tudy clement: ry science. Re 

erences of scientists and educators 

ly be held. These conferences will 
e present status of science education 

y schools and in junior high 

Recommendations for methods of 


problems and initiati ng steps to 
ion will be given. 
been increasingly difficult for scien 
them 


and 


ithematicians to acquaint 


ith curriculum studies in science 


voested that some agen 


as sug 


cy should accept the responsibility of keeping 
all interested persons informed of develop- 
the science and mathematics cur- 
now underway. School 
administrators need to be informed of the new 
curriculum studies. The National Council of 
Mathematics will 
eight regional conferences this fall to 
administrators with new 
mathematics. 

[he ¢ recommended that AAAS 
take steps to plan for a Congress on Secondary 
It 
Education 


coverage. 


ments in 


riculum — studies 


the Teachers of sponsor 
acquaint 
school materials in 


also recommended that Science 
News be expanded in its news 


\ Sub-Committee of the Cooperatiy e Com- 
mittee will study professional education re- 
quirements for  secondary-school science 
teachers. 

double-degree program in the liberal arts 
education has achieved success at the 
\linnesota. 


Committee 


and in 
University of 

Lhe 
numerous suggestions for 
recognizing well- qualified teachers of science 
and mathematics. No definite plan was formu- 
lated. However further study of the problem 


discussed at 
Wavs 


great length 
and means of 


was suggested. 


The development of a traveling science 
film library was proposed. \ committee will 


= 
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study the feasibility of 
films for such a library. 
A lenethy discussion of 


Model High 


Schools was undertaken and proposals for 


same were covered. A committee will report 
on ways to implement this proposed dev clop- 
ment. Most of the chief state education 
officers seem to endorse the proposed de- 
velopment of Model High Schools. 

\ suggestion was made that the Committee 
develop a list of suggested courses for the 
training of elementary 
mathematics teachers. 

The next meeting of the Cooperative Com- 
mittee is scheduled for April, 1961 in Minne- 
apolis, Minnesota. 


school science and 


H. Seymour Fowler 


NABT 


representatiy 


Gifted Students and BSCS 


Gifted students in high schools throughout 
the country will have a chance to participate 
in unlimited oe al research this fall. They 


will be testing materials now 1 preparation 
at the of Colorado the gifted 
student in biologv. A special committee is 


compilin ig the —— as part of the Biologi- 
‘riculum Study writing con- 


cal Sciences 
ference. 

[he finished materials probably will be 
in the form of 100 to 150 prospectuses or gen- 
eral outlines and suggested procedures in re 
search. They are being designed to “motivate 
gifted students t undertake scientific en 
deavor while they are high school instead 
of waiting until they get to college,” Dr. 
Jerome Metzner explained. 

Metzner, faculty member from 
Lewis High School and the City College of 


New York, said the is taking 


rancis 


committee 


research suggestions for superior students 


and educa 


oo 
submitted by biologists, scientists, 
tors throughout the country. 

“The committe¢ tent: itively has decided 
to organize teams which will visit the schools, 
possibly offer advice on the use of the ma 
terials, and attempt to evaluate their effi 
ciency,” he said. Metzner said the committee 
plans to continue gathering materials to keep 


the research problems as up to date as pos 


sible. 
Dr. Hubert Goodrich, W esley an U niversity, 
said he and his colleagues are designing 


Conn.. 


developing a list of 
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“possible research studies to which the an- 
swers are unknown, as apart from the ‘cook- 
book method’ where the student follows 4 
study which has been done before.” This plan, 
the two men said, “puts the student in the 
position of a real researcher instead of that 
of person doing laboratory 
Metzner said he hoped the project would 
“have a salutary effect in developing talent 
in science and produce a harvest of scientists 
who can further their careers by ¢ 


exercises,” 


oing on 
with their education.” 

Dr. Paul Brandwein, senior editor and ed- 
ucational consultant for Harcourt, Brace and 
Co., heads the gifted student committee. With 
him are Metzner and Goodrich, Fvelyn Mor- 
holt, Fort Hamilton High School, New York; 
Dr. Richard Lewontin, University of Roches- 
ter; Walter Rosen, Marquette U niversity; and 
secretary, Miss Martha Sue McConnell, Man- 
hattan, New York 


Summer Program in Botany 


High school biology teachers applying for 
NSF summer | ellowships will be interested in 
the ee offering of the summer graduate 
courses in botany just announced at the Uni 
versity North Carolina by Victor 
A. Greulach, 


any. Beginning in the summer of 1961, the 


hairman, Department of Bot- 
University will offer ten e@raduate courses 
botany in two-summer sequence, five each 


summer. 


[his program ill make it possib e to obtain 
a Master of Education degree with a major 


in botany in thre 


summer sessions of twelve 
weeks each and to complete all course require 
ments for the Master of Arts in Botany degree 
in the same period by working on the thesis 


required for the latter degree during the 
intervening academic years, It should be pos- 
sible to complet ll requirements for the 
MA degree in three to four vears. Most of 
the courses offered may also be applied toward 
a Ph.D. 1 


unlikely that all requirements for this degree 


1 Botany but 


t will pr »bably be 


can be met by summer study alone. 


Inquiry should be directed to Professor 


Ccreulach. 


a 


ro7voa are 


yonds, streams, 


lebris. 


consisting of 


Culture of Protozoa in the Classroom 


ROBERT A. LITTLEFORD 
Ward's Natural Science Establishment, Inc., Rochester, New York 


Introduction 


among the more interesting 
used in the classroom at 

inv level of biological study. They 
uc wr a wide variation in form and struc- 
ith so many specialized structures that 


that may be 


attract the interest of even the 


istantly 
thargic student. Their wide use in 
fields of basic biological research, their 


importance as test organisms for 
advances in vitamin metabolism, 
name 
many 


interest in 


ecent 
and pharm acology to 
offer 


nthesis, 
few areas of importance 
student 


nities to awaken 


ction of protozoa possible from al 
conceivable habitat. Any hay in 
t up in the laboratory will vield many 
nt types of protozoans. Mud collected 
and even transient bodies 
i produce forms after being kept 
t period of time in the laboratory. 
vegetation, and other materials 
collected and brought into the labo- 
he plankton protozoa may be col- 
by use of — collecting nets, and 
filtered « centrifuged to ob- 


be 


ny minute 


mentioned collections 
may not rons very abundant 
ome additional food or nutrient ma- 
idded, and in any case, an impure cul- 
many mixed species is 


of the above 


toz0a 


bution from Ward’s Teachers’ Workshop. 
nber, 1959, Clarence Evaul, Science Super- 
tne Rochester City Schools, proposed a 
e program between Ward’s Natural Science 
nent and biology teachers in the high schools 


ter, New York, and vicinity. As a result of 
osal, a schedule of regular meetings was 
including lectures, demonstrations, and free 
permitting the exchange of ideas and ex- 


between persons in the scientific supply 
ind those faced with the practical realities of 
first “Teachers’ Workshop” 
in February, 1960, and covered the use of 
high school laboratory and their 
uintenance. This a summary of 
at that meeting. 


teaching. The 


res in the 
article is 


offered 


obtained. A considerable amount of time is 
required to dev elop pure cultures of any de- 
sired species from such a basic culture source 
and even then any pure culture will not re- 
main in that condition for any length of time. 
Cherefore, instructors find that it is 
desirable cultures of needed 
species. 


most 
to purchase 


[he purpose of the brief directions on cul- 
turing that follows is to acquaint the instructor 
with simple methods that can be followed in 
maintaining the common laboratory species 
for relatively long periods of time for class 
study. The methods presented have been 
picked because of their ease of operation, rel- 
atively satisfactory application to a_ wide 
range of forms, and because they are gen- 
erally suited to the minimum conditions under 
which instructors can carry on the cultures. 


General Considerations 


In all of the culture methods described be- 
low certain general considerations must be 
kept in mind. The application of these general 
principles will go far to assure success with 
any of the proposed culture methods. 

a lemperature is a very vital factor in de- 
termining the length of life of any culture. 
Almost all free- living protozoa can be main- 
tained satisfactorily over the average range of 
room temperatures; i1.e., between 65-76° F. 
Specific optimum temperatures or deviations 
from this average are noted in specific cases. 
At temperatures below 53° F. growth ceases 
and the culture deteriorates; above 86° F. 
ae destruction of the culture is evident. 

. Light is not necessary to most protozoa. 
This is "particularly true of Paramecium (ex- 
cept bursaria) and the amoebas. These may be 
grown in darkness, and diffuse light is far 
more satisfactory than direct light. Cultures 
should be pk: aced either in darkness or on the 
side of the room farthest away from windows. 
In the case of chlorophyll bearing forms such 
as Paramecium bursaria, V olvox, Euglena, and 
others, light from a north window is satisfac- 
tory. They should not receive direct light 
from windows facing other directions. In the 


absence of adequate or proper light, a light 
source such as a desk fluorescent lamp placed 
between six and eighteen inches from the cul- 
tures may be used. Only experience will de- 
termine the proper amount of light necessary 
for individual species. 

3. The pH of the culture medium should 
approach neutrality. Acid conditions are to be 
avoided and the optimum pH should range 
from 7.0 to 7.6 

4. The water source is of paramount im 
portance for success. In most areas, the use of 
distilled water wil! be found to be advantage 
ous. Boiled pond or spring water or artificial 
spring water is best for cultures. 

5. Sterilization of glassware and equipment 
is essential to avoid rapid contamination. Do 
not use detergents. or chemical cleaning solu 
tions, because of possible contamination of the 
glassware. If possible, autoclave all glassware 


before use. If this is not practical, ish elas: 
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ware thoroughly with a 10% solution of nitric 
acid,. rinse with distilled water, and allow to 
dry in an inverted position. Glassware used 
should never have been in contact with for- 
malin, fixatives, or strong chemicals. Formalin 
fumes in the samc room will 


destroy most 


cultures. 
6. Glassware used for cultures may be of 


various sorts and range from finger bowls 


through any available tv pe of container to 


battery jars and gallon jugs. Finger bowls 


measuring 4 inches in diameter 


epresent a 
most Convinent container. They are of. suf- 
ficient size, easily manipulated, may be stacked 
to prevent Contamination, and furnish a satis- 
tactorily sized culture for most purposes. For 


lare 


er cultures a one or two quart size battery 


jar 1s recommended. These may be covered 
with a glass plate to prevent contamination. In 
some special cases, ecrlenmever flacks of 250 or 
500 ml capacity are recommended. 


Figure 1. Materials used in culture of protozoa: finger bowls, syracuse dishes, and erlenmever flasks. 
Bottles contain timothy hay, polished rice, and wheat grains. Transfer pipettes and three sizes of 


pipettes are used in subculturing. 


' 
( 
| 
- : = 
be 


by dividing t 


vl cultures st icked on shels es. 
\ cultures on the left. Paramecium on 
Stacking 


prevents entrance of dirt 
ination as well as aiding in main- 


conditions. 


cultures a source of food for the 
nder culture must be maintained. 
species cultures” this may be 

ller species of protozoans such as 
( Colpidium, and in some. cases 
| » In some cases, the culture media 


that a rapid rowth of bacteria 


y 


place. This is true of many ciliates 


mn, Blepharisma, and Spii 


species cultures for our purposes 
lefined as those cultures that have 
red species as the predominant form 
organisms present as food. In order 
sired balance, subculturing 


it regular intervals, and grossly 


to tain this de 


cont ted cultures must either be re-cul 


irded 


Amoeba proteus 
\ best cultured in finger bowls 
4 iches. These may be stacked and the 
llowed to remain empty or covered 
plate. Fach bow! is filled with 150 
listilled water and four 
ninute rice as purchased in any 
\dd ap proximately 


orains of 


roc tore) are added. 
Cc] yonas from a well developed 


cult nd inoculate with 50 Amoeba proteus. 


Att end of two weeks, the culture should 

be ready for subculturing. This may be done 
he initial culture into a total of 

tour bowls. Bring the volume up to 150 mi. 


In ear owl with distilled water and add more 
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Chilomonas for food unless the growth of 
this species has been excessive. If subculturing 
is not desired, pour off half of the original 
solution at the end of two weeks and add fresh 
distilled water. Add more Chilomonas if neces- 
sary. Growth of mold on the rice grains is 
not detrimental to Amoeba. In heavily popu- 
lated cultures, the Amoeba will be found 
around the mold on the rice. New cultures 
may be initiated by placing a rice grain with 
amoebae in a new culture dish. Examination 
of the culture may be made under a binocular 
dissecting microscope. 

Another very satisfactory and universally 
used medium for Amoeba is a follows: Heat 
spring water to boiling and pour 200 ml. into 
each finger bowl while hot. Add to each 200 
ml. of water + wheat grains that have been 
previously boiled for 5 minutes. When cooled 
to room temperature inoculate as above. Dis- 
tilled water may be used in this method in- 
stead of spring W ater. 

Chalkley’s medium also serves as a widely 
used and more refined medium for culture of 
Ano¢ ba This consists of NaCL, 0.1 vo: KCL, 


0.004 @.: CaCl, 0.006 g. in 1,000 ml. of dis- 
tilled \ ater. Place 200 ml. of this solution in 
finger bowls and add either rice or wheat 
grains is described above. Inoculate as given 
above and continue culture method. 


Pelomyxa carolinensis 

Pelomyxa carolinensis, often referred to as 

Chaos, is the largest of the amoebas and highly 
desirable for class study. In shipping it often 
tends to fragment and arrives as a large num- 
ber of small amoebae. The same condition may 
be observed in cultures that are subject to 
rough handling in feeding and observation. 
Allowing cultures to remain relatively un- 
disturbed for period of three or four days 
will result in the individuals attaining a large 
size. 

For proper culture of this species abundant 
food in the form of Paramecium and/or other 
ciliates must be available. This species should 
be reared in laboratory finger bowls as for 
Amoeba. Place 200 ml. of distilled water into 
each bowl and add 2 to 4+ uncooked rice grains 
as for Amoeba. Feed daily if necessary or at 
least several times a week with Paramecium or 
other ciliates. 

Chalkley’s medium may also be used with 


rice grains added. Food may _ consist. of 


avin 
pity 
; 


+ 


Chilomonas or other ciliates. A simple meth- 
od that is widely used is to inoculate the 
Pelomyxa into finger bowls that contain rich 
cultures of Paramecium. Within about four 
weeks the Pelomyxa will need to be sub- 
cultured. 

Pelomyxa is very susceptible to environ- 
mental conditions. A temperature of 68° F. 
is optimum for growth. slight elevation of 
temperature to as low a figure 
generally results in deterioration of the cul 
ture. Excess concentration of organic matter 
or any great change pH from 7.4 is also 
detrimental. Following the method outlined, 
using distilled water and rice grains, subcul 
tures usually can be made every two weeks. 


Other Sarcodina 


Other members of the class Sarcodina that 
are usually cultured in the laboratory include 
Arcella, Difflugia, Actinosphaerium, Actino 
phrys, Centropyxis, and various amoebas and 
related forms that may be obtained from col 
lection. 

In all of these 
finger bowls are recommended because of the 


cases the use of laboratory 


reasons aforestated. In some situations the 
larger sized finger bowls may prove just as 
useful provided the depth of the fluid medium 
remains approximately the same as in the 
smaller bowls. 


Figure 3. Top row: Cultures of Paramecium 
bursaria in 250 ml. erlenmeyer flasks. Contents 
of flasks are sterilized after stoppering and 
cooled to room temperature before inoculation. 
Bottom row: Series of battery jar cultures of 
Paramecium. These containers are ideal for 
typical “hay-infusion” cultures. 
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Arcella is commonly cultured in finger 
bowls having only 100 ml. of fluid medium. 
The shallow water level is one of the im- 
portant factors in proper cultivation of either 
Arcella vulgaris or Arcella discoides. To 100 
ml. of boiled pond water or boiled spring 
water add 
two grains of boiled wheat. 
should be cut into one inch pieces and boiled 
for 5 minutes. Introduce Chilomonas as food. 


ram of boiled timothy hay and 


Che timothy hay 


Diffiugia is often used as an example of the 
Sarcodina because of the variation in struc- 
ture presented by the appearance of the shell 
In this g 
quartz-sand, 


or “test. enus the test is formed of 


cemented diatoms, other 
foreign bodies. Cultivation of this species is 
not as easy as some other forms; however, the 
Hegner 


[his method consists of shak- 


method of usually produces satis- 
factory results 
ing pond water with weeds violently and then 
filtering through eight thicknesses of cheese- 
cloth. The filtrate is distributed in petri dishes, 
and when the suspended particles have settled, 
the Difflugia are introduced. 

Another excellent method is to add one 


bow l. Add 


er bowl to a 


gram of fine clean sand to a fingé 
spring or pond water to the f fines 
shallow depth, 150 ml. in a 4 nch finger 
bowl. Place a considerable amount of green 
algae such as Spirogyra or Zygnema in the 
finger bowl. Usually growth will be quite 
satisfactory by the use of this method. An- 
other good culture for this genus is the use 
of hay-wheat as described under Arcella or 
rice as described under Amoeba. In each case 
gram of sand to the bottom of the 


add Onc 
bowl. The sand is used by the organisms to 
construct the test. 

Actinosphaerium and Actinophrys may be 
cultured very successfully by the use of 


Knop’s solution. The formula is as follows: 


Magnesium sulphate 0.25 g. 
Calcium nitrate 1.00 g. 
Potassium phosphate 0.25 g. 
Potassium chloride 0.12 g. 
Iron chloride trace 


(see directions below ) 


Distilled water 1000 ml. 


In mixing the solution divide the liter of 
distilled water into four parts of approximately 
250 ml. each. Combine the solutions mixing 
thoroughly each time to avoid precipitation, 
Add the calcium nitrate last. To make the iron 


A 


: 
i — 
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chloride solution, make a 1% solution of ferric 
chloride fresh each time solution is used. Add 
one drop of this 1% solution to each liter of 
volume 

Another satisfactory method is to add 4 
boiled wheat grains to 100 ml. of boiled pond 
or spring water in a culture bowl. If desirable, 
rice grains may be substituted for the wheat 
grains. In either case, as well as with Knop’s 
solution, either of these species must be fed 


some other protozoan. For Actinosphaerium, 
it is recommended that Paramecium be used 
for food adding a large number of individuals 


ded. For Actinophrys, a smaller ciliate 
uC Colpidium is desirable. Subcultures of 
{ phaerium should be made every two 
ind in the case of Actinophrys, subcul- 

ould be made monthly. 


= 


( tropyxis is best reared in a hay-wheat 
as recommended for Arcella. In some 

( better results may be obtained by in- 
cre ng the amount of hay to l g. and the 


of wheat grains to 3 or 4. A slight 
of clean sand on the bottom of the 
also aid in the development of the 


t contains fine sand grains or diatom 


Chilomonas 


colorless flagellate has a saprozoic form 
ition and is widely distributed in sta ig- 
iter and hay infusions. Because of its 
ize, and ease of cultivation in large 
s, it is used extensively as a food organ- 
many other protozoans under culture. 
be obtained by bringing in water and 
tion and letting this material stand in 
This wild culture may be en- 
by adding wheat grains or some other 


poraTtory. 
fol f nutriment to the water-vegetation ma- 


simplest method for culturing this 
spec is the use of a wheat infusion made by 
i\dding 4 to 6 grains of wheat to 100 ml. of 
boiled pond water. Another very simple meth- 
od for those who prefer the typical infusion 
technique is to add 10 g. of timothy hay to 
1000 ml. of distilled or spring water. Boil for 
10 minutes, allow to cool, and inoculate with 
m10nas. 


Euglena 


[he members of this genus are widely dis- 
tributed in freshwater ponds and streams that 


wa 


contain considerable organic debris. They may 
be found in abundance in stagnant pools and 
in the scum covering the surface of ponds. 
During the year they show their greatest 
abundance in June, July, and August. While 
almost all species may be cultured ‘readily, the 
one usually used for classroom work is the 
common Euglena gracilis. 

Che simplest method for culturing Euglena 
that is applicable to many species is that giv en 
by Johansen (1940). The split pea infusion 
is made by boiling 40 split peas (yellow seem 
to give best results) in one liter of tap water. 
Add enough citric acid to prevent excessive 
bacterial growth. We have found that distilled, 
spring, or pond water works equally well, and 
in some cases, better than tap water. In addi- 
tion, the citric acid is often unnecessary. Cool 
to room temperature and place in large clean 
battery jars and cover. Inoculate with Euglena. 
Keep the culture in a window sill or some 
other place where direct sunlight is available. 
This type of culture will last indefinitely if 
additional peas are added at monthly intervals 
and the water lost by evapor: ation or use is 
replaced by distilled water. ‘Temperature re- 
quirements are not critical as Euglena can 
tolerate a wide range of temperatures. Sub- 
cultures may be made as and when needed. 

Another simple method that is quite useful 
particularly for Euglena gracilis is as follows: 
lo one gallon of boiled spring or pond water 
add 30 gr ains of boiled wheat and 30 grains 
of rice. Add 50 ml. of boiled and cooled skim 
milk. Place in battery jars and handle as above. 
Subculture once a month or add fresh medium 
every week or ten days. Normal length of 
life of individual cultures is approximately 3 
months if fresh medium is added regularly. 


Phytomonadina 


The phytomonads are small, green flagel- 
lates that are more or less rounded. The vege- 
tative cells are flagellated and usually are 
actively motile during the vegetative phases 
of the life cycle. They are closely related to 
the algae and are considered members of the 
order Volvocales by the algologist. While 
culture directions for these forms more prop- 
erly come under a discussion of culturing 
alg: ae, sufficient information is included here to 
enable the instructor to culture those genera 
such as Chalmydomonas, Pandorina, Eudorina, 
Gonium, and Volvox that are often considered 
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Figure 4. In subculturing, selected organisms are transferred to syracuse dishes in as small an amount 


of medium as possible. From these containers they are transferred to finger bowls. This method 


offers better control of possible contamination of cultures. 


as protozoa and studied in conjunction with 
the more typical animal organisms. 

One of the more commonly used culture 
mediums is made by adding | gram of com- 
mercial fertilizer, 4-10-4 or 5-10-5, to one liter 
of spring water. [his material is then heated 
to between 80 and 90° C.,, filtered, and placed 
in culture bowls. For V olvox, it is best to use 
0.2 g. of fishmeal and proceed as above. After 
filtering add 0.5 ml. of a 1% solution of ferric 


chloride. Place the bowls where they will re 


ceive a moderate amount of light and an even 
temperature. 

The inorganic medium of Uspenski and 
Uspenskaja (1925) has been used with con- 
siderable success in the cultivation of all of 


these forms. The formula is as follows: 


Potassium nitrate........... 0.25 ¢. 


Magnesium sulphate 0.25 g. 
Calcium nitrate............ 1.00 


Monobasic potassium phosphate 


.0.25 g 
Potassium carbonate 0.345 
Ferric sulphate 0.0125 
Distilled wate liter 


In makine this solution the ferric sulphate 


should be sterilized separately and added to the 
medium after both units have been sterilized. 
The pH of this solution should be about 7.6 
at 20° C. For use the solution has to be diluted 
1:9 dilu 


tion is recommended: however, other dilutions 


with distilled water. In most cases a 


may prove more practical in individual cases. 
In any case, for use pour 100 ml. of the solu- 
tion in flasks of 200 ml. capacity and inoculate 
with a few colonies of the desired species. 
Keep the inoculated flasks in a cool place with 
artificial illumination. The flasks should be 
plugged with cotton to avoid contamination 


or otherwise covered. It is essentia that the 
flasks that are used for this work be made of 


Susy 
2 
q 
‘= | 
b 
(] 
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CULTURE OF 


alkali-free glass as otherwise the soluble alkalies 
will leech out into the solution and cause con- 
trouble. If glass containers of this 
available, wash the containers 


side r ible 


t\ pe are not 


thoroughly with sulphuric acid and then rinse 
out the acid with distilled water. The rinsing 


must be so effective that all of the acid is re- 
noved from the olass. 

One of all-round nutrient solutions 
for growing the members of this group } 1S 


the best 


Knop’s modified solution. The formula is as 
follo 
Vagnesium sulphate 0.1 g. 
Potassium phosphate ........ 0.2 g. 
Potassium mitrat€ .......... 1.0 g. 
Calcium nitrate ............ 0.1 ¢ 


fo prepare this solution, divide one liter of 


distilled water into four parts of approxi- 
mate 250 ml. each. After dissolving each of 

the chemicals noted above in one portion of 
¢ er, combine into one volume adding 


Mix thoroughly after 
co ning each part. To the combined so 
id one drop of a 1% ferric chloride 


cium nitrate last. 


hat has be en freshly made, | his solu 


tion y be used in any dilution that is most 
satisfactory from full strength to 1:10. The 
Oo dilutions appear to be the most satis 
\ general rule, the addition of iron to 
1utrient solutions should be made every 

ten days in summer and once a month during 
inter. Our experience has been that 

( lomonas will do best either in the 
commercial fertilizer solution or in a 1:10 
Knop’s solution. Volvox grows very well in 
ution of Uspenski and | spenskaja and 
Knop’s solution. The other genera men 
tioned grow equally well in any of these solu- 

Paramecium 


P 


} 1 
bacteria 


the ciliates, are 
The basic re- 
quirements of a good culture medium for this 
is one that will enable a sufficient 
quantity of bacteria to develop sO as to sup- 
port optimum growth of the desired popu- 
lation. For containers either small finger bowls 
Again it 
should be pointed out that cultures in finger 
bowls are easier to handle and can be better 
regulated than those in battery jars. 


cium, like most of 


feeding protozoans. 


spe C1ies 
recommended. 


O1 jars are 
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wa 
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The most widely used culture medium is 
made by adding 4 to 6 grains of prev —— 
boiled wheat to 200 ml. of boiled pond o 
spring water. Distilled water may be Do: 
tuted if desired. The use of a hay infusion 
made from timothy hay is one of the best and 
at the same time readily used methods for cul- 
turing Paramecium. The method consists of 
placing 6 g. of timothy hay cut into one inch 
pieces in a liter of distilled water. Boil for 20 
minutes or until the water becomes brown. 
Allow to cool, ripen for 24 hrs., and add Para- 
mecium. Modifications of this method allow 
the use of finger bowls or erlenmeyer flasks. 
In the first case, divide the solution and the 
hay between finger bowls; in the second case 
divide the material between 250 ml. capacity 
erlenmeyer flasks. For Paramecium aurelia and 
Paramecium bursaria it is best to reduce the 
amount of hay to 4 g. Cultures may be kept 
for months by adding a few pieces ‘of hay to 
the culture each month. 


For Paramecium bursaria one of the best 
methods is that of a lettuce infusion. This is 
made by taking clean leaves of lettuce and 


drying slowly in an oven until they are crisp 
and brown but not black. Burned leaves 
should be discarded and the rest of the ma- 
terial ground with a mortar and pestle. If this 
ground lettuce is placed in a glass-stoppered 
bottle it may be kept indefinitely. Place LY, 
of the ground lettuce in 1 liter of boiling 
and boil for 5 minutes. Filter while hot 
into 250 ml. erlenmeyer flasks. Stopper with 
cotton and Jet stand over night. If “parafilm” 
is used to seal the flasks they may be stored for 
relatively long periods of time. For use take 
2 parts jettuce infusion and 1 part sterile dis- 
tilled water. The addition of an excess of cal- 
cium carbonate to maintain the pH at 7.2 is 
often helpful. Culture in 250 ml. erlenmeyer 
flasks that are stoppered and placed in diffuse 
light. 
the symbiotic alga that produces the green 
color in Paramecium bursaria. Instead of using 
lettuce, a powder known as “Cerophyl” 


water 


The light is necessary for the growth of 


pro- 
duced by the Cerophyl Laboratories, Kansas 
City, Missouri, can be used very successfully. 
In this case add 2 g. of Cerophyl to 1 liter of 
distilled water and heat to boiling. Allow the 
solution to stand after filtering for 24 hours at 
room temperature. Inoculate with Paramecium 
bursaria. Culture as given above. 
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Demonstration of Conjugation in 
Paramecium bursaria 

In order to demonstrate this reaction it 1s 
necessary to start with - pure-line cultures 
of Paramecium bursaria. A drop of individuals 
from each of the two pure-lines may be mixed 
in depression slides, deep- well slides, or watch 
glasses. The mixing of the cultures must be 
carried out in the light, sunlight if possible, 
and around noon. ‘The the choice 
of time lies in the fact that the mating reaction 
is more intense at this hour than at any other 
time. All pipettes used must be kept clean, and 
the two stock must not be con- 
taminated by each other. 

Study under the binocular dissecting micro 
scope or the low power of the compound 
Clumping of the cultures takes 


reason for 
cultures 


microscope. 
mixing, and the 
until clumps of 


become 
After six Mest, the 


place on 
nany in- 


larger and larger 


dividuals are formed. 


only thing that will be observed are masses 
of individuals. After 16 hours conjugating 
may be observed. The number in- 


pari ‘ia 


creases so that at 24 hours numbers of conju- 


gating pairs are present. Dhey remain as con 
jugants for minecahinatel 24 to 48 hours, after 
which time little, if any, conjugation may be 


observed. 

If purchased cultures are used for this dem- 
onstration they should be used within 24 hours 
allowed for 
will 


[wo days should be 
conjugating 


of ery. 


the demonstration as pairs 


usually show up to best advantage on the 
second day. [he culture dishes used for this 


demonstration should be kept in the sunlight 


or where they receive some sunlight. In order 
to prevent evaporation, the use of some ty pe 
of moist chamber is recommended. In mixing 
the cultures be sure to come as close to equal 
proportions of the two cultures as_ possible 
and use separate dropping pipettes for each 
culture so as to avoid contamination. 


Other Ciliates 


Most other ciliates that are of interest in 
the school laboratory may be cultured by mod- 
ifications of ‘the wheat or the hay in 
enagen In order to obtain cultures that are 
rich in bacterial growth and capable of sup 
senting rapid growing populations of Para- 
mecium and other forms, a common method 
is to place 200 ml. of distilled water into a 
add 4 grains of wheat and 


either 


finger bowl and 
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to 15 pieces of timothy hay. Both the wheat 
and hay having been previously boiled as de- 


scribed above. This medium is ready for im- 
mediate inoculation with the desired organ- 
ism. 


Blepharisma, the peach colored ciliate, may 
200 ml. of distilled water to 
have 


be cultured 

which 10 to 12 
added. Subculture in 4+ to 6 weeks. Colpidium, 
Colpoda, Euplotes, § Stentor, and 
Vorticella may all be cultured by 
wheat medium as given for Paramecium. In 
the case of Spirostomum the addition of ( hilo- 


grains of wheat been 
pirostomum, 


use of the 


mionas as a food organism 1s oe 


Also 


a mixed 


‘tentor will grow exceptionally well 3 
either in rie 
cultured 


Eup- 


culture 
It may 
with Paramecium. 


protozoan 
bowls or battery jars also be 
by feeding regularly 
( hilomor as 

The culture of Didini 
by feeding this 
mecium. The Didinium 
spring 


lotes, or 
done 
ciliate on Para 
be cultured 

fresh pond or Para 
mecium that have been collected from the top 
of battery jar cultures so as to avoid the in- 
troduction of too fluid. Sub- 
culture every 2 weeks. Didinium quite often 


um can best be 
carnivorous 
should 
water and fed 


much culture 


encysts, and the dried cultures are usable. 
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p. 440. 

Personal and Community Health, C. E. Turner, May, 
p 301. 
The Physics of Television, Fink and Lutyens, May, 
p. 301. 

Plant Life, L.. Milne and M. Milne, January, p. 38. 
1 Preservation of Youth, Moses Maimonides, 


February, p. 95. 
Principles of Paleobotany, William C. Darrah, April, 


p. 239 


Psychopathic Personalities, Harold Palmer, January, 
p. 4/. 

Reflections of a Physicist, P. W. Bridgman, January, 
p 4. 


Research Conference on the Identification of Creative 
Scientific Talent, Calvin W. Taylor, February, p. 
103 

The Rusty Lizard, W. Frank Blair, October, p. 438. 

Sanitation History, Carlos J. Finlay, November, p. 
50) 

Medical Encyclopedia, Justus J. 
Schifferes, October, p. 440. 

Schizophrenia, Manfred Sakel, January, p. 38. 

and Liberal Education, Bentley Glass, Octo- 

ber, 439 

VUaterials—Preparation and Exhibition for the 

Classroom, Gordon G. Pond, November, p. 505. 


[HE 


The Scientific Study of Social Behavior, Michael 
Argyle, January, p. 38. 
The Seahorse and Its Relatives, Gilbert Whitley and 
Allan, November, p. 505. 
Security for All and Free Enterprise, 
Wachtel, February, p. 101. 
The Sense of Smell, Roy Bedichek, October, p. 443. 
The Story of Human Emotions, George M. Lott, 
January, p. 38 
The 
January, p. 47. 
Study Guide a 
Herskowitz, October, p- 439, 


Joyce 
Henry 


Strategy Genes, C. H. 


W addingt yn, 


kbook for Genetics, Irwin H. 


Taxonomy of Flowering Plants, C. Porter, March, 


g Soil and W Conservation—A_ Class 
and Field Guide, U. S. Department of Agri 
culture, January, p. 47 


hresholas of 


ater 


Too?! 


Ewing, Jan- 


4 Upton Clary 


uary, p. 38. 

The Unconscious 
January, p. 36 
Dissectioi 
vember, p. 509 

Wolfhard Weidel, January, p. 49. 
Vocabularium Botanicum, E. fF. Steinmetz, January, 


History, A. Bronson Feldman, 


‘ertebrate Warren F. No 


Walker, Jr., 


Virus, 


Bergeijk, Pierce, and David, 


Uammals of Missouri, Charles W. Sch- 


wartz and Elizabeth R. Schwartz, November, p. 
5U5. 
/ G. Neal, January, p. 48. 
Woody Pl. i7 ‘inter, Core and Ammons, Jan 
uary, 
W g {nimials, Myron 
Will Burnett, January, p. 24. 
The World of Ours, Abram Glaser, January, p. 48 


Your Senses, 


Arkins 


and R. 


You and Leo Schneider, January, p. 
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Proposed Revisions of the 
Constitution of NABT 


hanges have been proposed in the 


by the Board, and 
changes are noted below with the statement of the 
I vording by The Con- 
stitution requires that all such changes be published 
in the action of the Board of 
Directors. 


[he following 


Constitution Executive these 


original Constitution its side. 


journal 


rior to 


As Nou State 1: 


IV, Section 5, Board of Directors. 

shall consist of the Ex 
Association, members of the 
the advisory board, all 


more delegates, based on 
affiliated 


Article 
[he 


Board of Directors 
ecutive Board of the 
editorial board, 
presidents, one 


trom 


members of 
past 


membership, each local association, 


AMERICAN BIOLOGY 


[TEACHER December, 1960 


chairmen of all permanent and standing committees, 
regional chairmen, 
the Board of Directors. 


and members at large elected by 


Proposed Amendmei 


Article IV, Section 5, Board of Directors. 
The Board of 


tive Board of the 


Directors shall consist of the Execu- 
\ssociation, Regional Directors, 
members of the Editorial Board, members of the Ad- 
Board, all Past more dele- 
gates, based on membership, from each athliated local 
association, chairmen of all permanent and standing 
Membership Chairmen, and 
members-at-large elected by the Board of Directors, 


VISOry Presidents, one o1 


Regional 


committees, 


As Now Stated: 


Section 7, Regional Chairmen. 


Article IV, 
chairmen 
Board and 
he 


recommended by the 
Board of 
office shall be 
Executive Board. Such chairmen 
e Board in organizing state 
and meet- 
A ssocia- 


These shall be 


Executive approved by the 


Directors. number and term of 
decided by the 
shall the 


committee Ss. holding re gional 


assist Executi 
conferences 
ings, and in promoting membership in the 


tion. 


Proposed Amendim 


Article 


Regional 


IV, Section 


Dire« tors 


Regional Directors 
shall be annually for 
lomination by the Nominating 


Committee. Directors elected for the first year shall 
aiscretion of 


elected 
two-year terms upon 
one or two years at the 
he 


ill be identical to the 


have terms of 


the Executive Board uch each Direc- 


tor shall 


regions W 
represent regions 
Third Vice-President for mem- 
Each shall work 


mbership Chairmen pro- 


recommended by the 
be rship solicitation Director 
with the Regional 
two 


\ddi- 


Regional Directors shall be to 


the Association. These 


individual. 


moting membe rship 


offices hay be held by the same 


tional duties of the 
ind regional meetings, to promote the 


promote lo il 
with 


activities of affiliated organizations, to work 
other scientific organizations in his region, to set up 
an organization for the establishment 


Teacher Av and to ap- 


regional 
“Outstanding Biology 
mittees to Carry 


if ds, 
out these 


point appropriate con 


functions 


Now Statei 


Article Il, Section | 


\ nominating committee of 
ers, that are members in good standing in the Asso- 


five classroom teach- 
ciation shall be appointed by the Executive Board. 
[his ike nominations for offices 
of President Elect, First Vice-President, Second Vice- 
President, Third Vice-President, Secretary- Treasurer, 
and Recording secretary, 1n Sec- 
tion 4 of Artick 


committee shall m 


conformance with 


this 


